Differential subcellular distribution of bioactive human chorionic gonadotropin in pseudopregnant rat ovary.
The subcellular metabolism of internalized hCG was examined by monitoring the distribution of bioactive and immunoreactive hCG in subcellular fractions of pseudopregnant rat ovaries. Homogenates of ovaries from rats injected with 1.0 microgram (12.8 IU; bioassay) hCG were fractionated on self-generating Percoll gradients into three hCG-containing compartments: soluble proteins (cytosolic fraction), a combined plasma membrane/prelysosomal vesicle fraction, and lysosomes. The hCG level in each fraction was measured by RIA and in vitro bioassay. When necessary, receptor-bound hCG was dissociated at low pH before assay. Levels of cytosolic hCG were highest 1-3 h after injection, attaining peak immunoreactive concentrations of 18 ng/ovarian pair. Cytosolic hormone was not primarily derived from nonspecific trapping of serum or interstitial fluid, because after 1.0 microgram [125I]iodobovine gamma-globulin was injected into rats, cytosolic globulin levels (nanograms per ovarian pair) were approximately 7-10 times lower than those of hCG. Cytosolic hCG retained significant bioactivity for at least 10 h after hCG stimulation. Peak immunoreactive hCG levels associated with the plasma membrane/prelysosomal fraction were 82 ng/ovarian pair between 3 and 6 h after hCG injection, and hormone associated with that fraction retained the highest bioactivity of the three fractions examined. Peak lysosomal hCG levels reached 55 ng/ovarian pair 10 and 14 h after hCG stimulation, but lysosomal hCG was not bioactive. These results suggest that the lysosomal compartment is a major pathway for hCG inactivation. A nonlysosomal pathway for hCG inactivation may exist, because the cytosolic compartment contained partially inactivated hormone that did not appear to be of lysosomal origin. Cytosolic hCG may reflect hormone delivered to the cell cytoplasm or to the extracellular fluid that is either modified within prelysosomal vesicles or is degraded subsequently by nonlysosomal proteases.